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(54) STEREOSCOPIC TELEVISION DEVICE 

(57)Abstract: 

PURPOSE: To make it unnecessary for a user to put on a 
unit such as polarizing spectacles, etc., by emplojdng a 
device which principally perform rotation control over a 
polygon mirror, etc., varying the length of the optical path 
reaching the eye of the observer and forming an image 
which has depth-directional extent. 

CONSTITUTION: Rotation controllers 91 and 92 control 
both polygon mirrors 81 and 82 so as to set the optical path 
length short when an image read out of a video processing 
and recording device 5 has 'close* depth information or long 
when *far' information, and a lens controller 12 controls a 
lens 11 to propagate the display image in the formed optical 
path. The image formed on a video display device 7 from the 
video processing and recording device 5 by a video reader 6 
increases or decreases in the distance to the observer with 
the depth information. The display process of the image is 
completed within a time of continuation of the after image 
phenomenon of the human sense of sight, so the observer effectively observes the image with the 
depth- directional extent, i.e., feels a stereoscopic image. 




CLAIMS 



[Claim(s)] 

[Claim 1] The image and said distance information on said photographic subject are reproduced 
from the solid video signal which has the distance information between the photography image of a 
photographic subject, said photographic subject, and a photography means at least. A recovery 
means to be stereoscopic-television equipment which carries out image formation of the reproduced 
image to the location corresponding to said distance information, and to recover a video signal and 
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distance information from said solid video signal, A graphic display means to reproduce the image of 
said photographic subject from the video signal to which it restores, Said graphic display means and 
optical path formed among the observers of a playback image. Stereoscopic-television equipment 
characterized by having the optical path length modification means who it is arranged [ optical 
path length ] in the middle of said optical path, and changes the optical path length of said optical 
path, and the control means which synchronizes playback of the optical path length of said optical 
path, and the image of said photographic subject with the distance information to which it restores. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the stereoscopic-television equipment devised so 
that 3'dimensional scenography could be realized, without an observer attaching the special 
appliance for the stereoscopic vision of polarization glasses etc. 
[0002] 

[Description of the Prior Art] In case remote control of the operator guidance and the robot to an 
activity machine which operate the three dimensions installed in the location distant from the 
operator is carried out, it is indispensable to transmit to an operator by making the situation of the 
perimeter for an activity into vision information. As a means to give vision information required in 
order to carry out actuation etc. to the operator who is present in the location distant from this 
activity machine etc., the so-called stereoscopic-television equipment with depth information is 
considered to be a useful means. 

[0003] If it is in conventional stereoscopic- television equipment, there are many things using the 
approach of separating into an observer's left eye and right eye, and offering the image for left eyes 
and the image for right eyes which were photoed by two sets of the TV cameras which changed only 
the amount equivalent to parallax and installed bearing of the exposure axis with a suitable means. 
[0004] Drawing 5 shows this conventional example and projects the image for left eyes and the 
image for right eyes which were photoed separately on a screen 505 by two sets of projectors 501 
and 502. At this time, the image for left eyes is projected on a screen 505 through the red filter 503, 
and the image for right eyes is projected on the same screen 505 through the blue filter 504. The 
body image 507 is formed in the space with which the projection image of the image for left eyes 
ahead of a screen and the image for right eyes laps, and a red shadow 508 and the red and blue 
shadow 509 are reflected on a screen. Shadows, such as this, are recognized as a shadow 510 of 
three dimensions. An observer observes the image for left eyes, and the image for right eyes by the 
left eye and the right eye, respectively, covering the glasses 506 with which red and a blue filter 
were attached in the lens part on either side, respectively, and acquires a cubic effect. However, by 
this approach, in order to use red and a blue filter, to observation of a color image, it is unsuitable, 
and the candidate for observation is restricted to a monochrome image. 

[0005] Drawing 6 shows the example which acquires a cubic effect by observing by turns the image 
for left eyes and the image for right eyes which are projected on a monitor by turns by the left eye 
and the right eye using the polarization shutter which operates synchronizing with this instead of 
observing an image through red and a blue filter as mentioned above. In this drawing, a 
photographic subject 601 is photoed with the television camera 602 for right eyes, and the television 
camera 603 for left eyes. Timing control of the television camera 602 for right eyes and the 
television camera 603 for left eyes is carried out by the image switching unit 604, and by the mixer 
605 for solid television cameras, the video signal for right eyes and the video signal for left eyes 
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which are outputted are chosen by turns on a time-axis, and are recorded on VTR606. The video 
output of VTR606 is supplied to a monitor 608 and the driver unit 603 for solid glasses through the 
T plug 607. A monitor 608 projects the image for right eyes, and the image for left eyes by turns. The 
driver unit 603 for solid glasses drives by turns the polarization shutter attached in the lens part of 
right and left of glasses 610 synchronizing with supply of a left frame and a right frame. When the 
image for right eyes projects on a monitor 608, the polarization shutter for right eyes opens, and the 
polarization shutter for left eyes is closed. When the image for left eyes projects, the polarization 
shutter for left eyes opens, and the polarization shutter for right eyes is closed. Equipping with 
these glasses, an observer looks at monitor display. If the closing motion timing of these two 
polarization shutters synchronizes with the image for right-and-left eyes projected by turns on the 
above-mentioned monitor, since an observer observes the image for left eyes by the left eye and 
observes the image for right eyes by the right eye, a stereoscopic model 611 is observed and he can 
acquire a cubic effect. 

[0006] In drawing 7 , the large-sized polarization shutter 702 is attached in front of the monitor 701 
with which the video signal which includes the image for right eyes and the image for left eyes by 
turns is supplied. The liquid crystal shutter driver 703 changes the polarization angle of the 
polarization large-scale polarization shutter 702 synchronizing with the left and the image for right 
eyes in a video signal, and projects an image to an observer. For example, the image for left eyes is 
modulated by horizontal polarization. The image for right eyes is modulated by vertical polarization. 
A polarization angle observes the image for left eyes and the image for right eyes which horizontal 
polarization and a right eye equip with the polarization glasses 706 of vertical polarization of a left 
eye, and are projected by turns by the eye of the side concerned to carry out, and an observer 
acquires a cubic effect. 

[0007] Drawing 8 equips the front face of two projection lenses of the stereo projector 801 which 
projects the image for right-and-left eyes with the polarizing filters 802 and 803 with which 
polarization angles differ respectively, and projects the image for left eyes and the image image for 
right eyes from which a polarization angle differs on one screen 804. If it has the property in which 
this screen 804 does not disturb a polarization condition, the left and the image for right eyes by 
which polarization modulation was carried out in the direction which is different by the 
right-and-left eye will also be shown to the observer who observes this. If an observer wears the 
glasses 805 with which the polarizing filter of the polarization direction corresponding to this 
polarization for left eyes and the polarization for right eyes was attached, respectively and observes 
this projection image, the image for left eyes and the image for right eyes will be shown only to the 
eye of the side concerned to carry out, and an observer can acquire a cubic effect. 
[0008] Drawing 9 shows the example for which an observer wears the stereoscopic vision mask 901 
with which two small monitors 902 and 903 were built in. The image for left eyes projects to the 
small monitor 902, and the image for right eyes projects to the small monitor 903. Only the image 
for left eyes is shown to an observer's left eye using the V character mold mirror 904 arranged at an 
observer's view, and only the image for right eyes is shown to a right eye. Adjusting the focal 
distance between a naked eye and an image by the suitable approach, an observer observes the 
image on two monitors separately by the right-and-left eye. Then, an observer can feel 
3-dimensional scenography 905 ahead. 

[0009] In the conventional example mentioned above, an observer needs to carry a certain 
instrument for stereoscopic vision, and was hard to be referred to as that comfortable work 
environment is offered. For the observer who does not have wearing experience of instruments, 
such as glasses, especially, sense of incongruity was large and it was not the offer means of not 
necessarily suitable 3-dimensional scenography for the remote activity as which concentration of 
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attentiveness is required. 

[00 10] Drawing 10 is a method which solves this fault and which is a plan on the other hand, 
arranges the image for left eyes, and the image for right eyes in the shape of a strip of paper on the 
print side 1001, and observes the lenticular lens 1002 in piles on this, and a stereoscopic model 1003 
is observed ahead of the print side 1001. Drawing 11 arranges the projector group 1103 
corresponding to arrangement of the camera group of the single tier which photoed the same body 
which is not illustrated, and shows the method which projects an image on the slit screen which 
formed the slit 1102 in the front face of the white screen 1101 by each projector. 
[OOlll By these two methods, although stereoscopic vision is possible without wearing instruments, 
such as glasses, by the method shown in drawing 10 , large-sized-izing of a lenticular lens is 
difficult, a limitation is in the magnitude of an image, and since a slit 1102 is conspicuous, with the 
method shown in drawing 11 , there is a fault that the quahty of 3-dimensional scenography 
deteriorates. Moreover, stereoscopic vision will become difficult, if the field where both methods can 
separate the object for left eyes and the image for right eyes is not restricted, or it carries out that 
an observer's neck incUnes etc. and the effectiveness of a lenticular lens or a slit is not acquired. 
[0012] Moreover, there is a method which obtains a stereoscopic model using the holography which 
is not illustrated. Although the above-mentioned trouble is solved by this method, there is a fault of 
the repeatability of the color for observation being unable to reproduce the bad photography image 
by the TV camera on real time. 

[0013] Drawing 12 (a) shows the method which obtains a stereoscopic model using a BARIFOKARU 
screen. This photos a photographic subject by the configuration which arranges a lens 1202, a half 
mirror 1203, and the BARIFOKARU mirror 1204 between the photography means 1201, such as a 
TV camera, and a photographic subject. The reflector of the BARIFOKARU mirror 1204 vibrates on 
a fixed frequency, and changes a focal location periodically. A series of images by which position 
modulation was carried out optically in this reflector are acquired. This image and image positional 
information are sent to the television 1206 by the side of playback through the transmission system 
1205. In a playback side, the image of television 1206 is projected on the screen (or mirror) 1207 
which vibrates by this image positional information synchronizing with the period of the position 
modulation by the side of photography, and an image is reproduced. Physical depth information is 
reproduced along the oscillating direction of a reflecting mirror 1204 and a screen 1207. An observer 
can observe the image of television 1206 through the BARIFOKARU screen (or mirror) 1207 driven 
with a voice coil, as shown in drawing 12 (b), and he can feel a stereoscopic model. 
[0014] However, although it solves the problem mentioned above that generating of the image in the 
straight reflecting mirror 1204 of distortion, generating of the focal gap resulting from performing 
vibration at high speed, generating of an oscillating sound, generating of the phenomenon which 
depth order is reversed and is in sight, and a reconstruction image will become in transparence if it 
is in this method etc., a new problem peculiar to this method arises. Moreover, although the attempt 
which is going to solve some of above-mentioned problems on the above-mentioned oscillating 
screen using a plane mirror also occurs, neither generating of an oscillating sound nor generating of 
a transparence-reconstruction image is still solved. Furthermore, in order that the field which an 
observer observes may carry out high-speed vibration, corresponding to the magnitude of an 
observation side, it is obUged to large-sized'ization of a peripheral device, therefore an observation 
side has fault, such as becoming quite small, and it is restricted to the specific application. 
[0015] 

[Problem(s) to be Solved by the Invention] Thus, in conventional stereoscopic-television equipment, 
if it is in the thing of a method which acquires a cubic effect using the parallax of both eyes, in order 
that an observer may observe 3-dimensional scenography, wearing of special instruments, such as 
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glasses, is needed. Moreover, if it is when wearing of instruments, such as this, is unnecessary, it 
was obliged to large-sized'izing of a peripheral device, and a comparatively small screen, and reality 
is what [ transparence*/ a thing ] different or the stereoscopic model reproduced is also accompanied 
by new problems, such as generating of a mirror oscillating sound, and a limit of a stereoscopic 
vision possible field. Therefore, even if it is in which existing stereoscopic-television equipment, it is 
not suitable for a general-purpose application, and it is in the inclination restricted to a specific 
application. 

[0016] Therefore, when wearing of an instrument is unnecessary, even if an observer has this 
invention theoretically, without making it equip with an instrument special to an observer in case 
3-dimensional scenography is observed, it aims at removal of the oscillating sound resulting firom 
vibrating a screen or distortion offering the stereoscopic-television equipment in which 
big-screen-izing of an observation side is possible in few condition. 
[0017] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose the 
stereoscopic-television equipment of this invention In the stereoscopic-television equipment which 
carries out image formation of the image which reproduced the image and the above-mentioned 
distance information on the above-mentioned photographic subject, and was reproduced from the 
solid video signal which bears the distance information between the photography image of a 
photographic subject, the above-mentioned photographic subject, and a photography means at least 
to the location corresponding to the above-mentioned distance information A recovery means to 
recover a video signal and distance information firom the above-mentioned solid video signal, A 
graphic display means to reproduce the image of the above-mentioned photographic subject firom 
the video signal to which it restores. The above-mentioned graphic display means and the optical 
path formed among the observers of a playback image, It is characterized by having the 
optical-path" length modification means who it is arranged [ optical path length ] in the middle of 
the above-mentioned optical path, and changes the optical path length of the above-mentioned 
optical path, and the control means which synchronizes playback of the optical path length of the 
above-mentioned optical path, and the image of the above-mentioned photographic subject with the 
distance information to which it restores. 

[0018] Moreover, more specifically, a periphery uses an optical-path-length modification means to 
use the rotating polygon formed with two or more reflecting mirrors. The above-mentioned rotating 
polygons differ in the representation radius of each reflector, the inclination of a reflector, or a 
mirror configuration. The above-mentioned optical path is equipped with the lens group to which 
the image formation location of said image is changed. Moreover, it has the means which carries out 
image formation of the above-mentioned virtual image to the shape of the shape of a convex, and a 
concave surface. The not clear part of an image is removed beforehand and the image of the 
above-mentioned photographic subject is recorded with the distance information on a frame so that 
the playback image solidified by two or more firames overlaps and may not project in the depth 
direction of a screen. 
[0019] 

[Function] With the stereoscopic-television equipment concerning this invention, the information on 
the depth direction for observation is recorded at the same time it photos the image for observation. 
An image is reproduced so that the image of the depth direction may not overlap with regenerative 
apparatus, such as the Braun tube and a projector. 

[0020] This reproduced image is projected according to the optical system containing a reflecting 
mirror and a lens to the field where an observer finally observes an image via a certain optical path. 
Die length is controlled by means by which this optical path changes the optical path length 
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synchronizing with the above-mentioned depth information, and the thing corresponding to the 
above-mentioned depth information in the above-mentioned playback image is reproduced further, 
the long distance image in a subject copy is formed via the long optical path length, and forms a 
nearby image via the short optical path length having - a sake " an observer - consequent - the 
depth direction " breadth " having - an image namely, - 3'dimensional scenography - being 
observable . 

[0021] It is not necessary to carry out high-speed vibration of the field where the observer who 
mentioned above finally observes an image like the conventional technique that what is necessary 
is to fix and just to install a total reflection mirror or a transflective mirror. That is, it is not 
necessary to add a peripheral device to this field at all, and the magnitude of 3'dimensional 
scenography can be shown without limit greatly according to the specification of optical system 
until it reaches this field. 

[0022] That what is necessary is just to rotate the polygon mirror which consists of the field where 
for example, representation radii differ synchronizing with the above-mentioned depth information, 
since structure is comparatively easy, the above-mentioned optical-path-length modification means 
can realize as a subject the rotation drive which was well used firom the former and has also 
established the controlling method. It is possible to use this and a lens system together and to raise 
the effectiveness of optical-path-length change, and the drive of a lens system can apply the 
technique of the conventional roU control also in this case. 
[0023] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 
Drawing 1 shows the configuration of the stereoscopic-television equipment which is the 1st 
example of this invention, and a photographic subject 1 is photoed by the photography means 2, 
such as a television camera. The image pick-up lens 3 is attached in this photography means 2. The 
focal distance of the image pick-up lens 3 is adjusted by the focal distance adjusting device 4. The 
image photoed by said photography means 2 is recorded in the image processing recording device 5 
which consists of a digital disposal circuit, CPU, an image memory, a signal record medium, the 
signal Records Department, etc. with the focal location (image location) information which is the 
distance or depth information on this focal distance adjustment 4. In case it records in this image 
processing recording device 5, in order the image of the image firame which adjoins on a time-axis 
overlaps and to make it not visible to an observer at a transparent image, extracting only a clear 
part etc. records [ an image ] by carrying out the part which is not clearly to the point as compared 
with the already recorded image firame firom the relation of the image order firame which it is made 
not record by the image processing, or once recorded. While recording the image part whose focus 
suited, the depth information on an image (distance information) that it is used for defining the 
focal distance information on the firame concerned to the image firame which bears this image from 
focus equipment 4, and defining the projection location of an image later is added. Later, in order to 
form 3-dimensional scenography, two or more firames are recorded about one solid image formation 
period. In addition, when it is the environment where the body with which the photographic subject 
is arranged to perimeters, such as the interior of the interior of works and an electric power plant, is 
specified, the video signal formed by the solid image recording equipment using the computer image 
processing technique proposed by Japanese Patent Application No. No. 278227 [ three to ] and this 
equipment can be used. 

[0024] Thus, it is read by image read-out equipment 6 through an image signal transduction 
medium, it gets over to a video signal, and the recorded image is given to a graphic display device 7. 
Moreover, image read-out equipment 6 restores to depth information, and a graphic display device 7 
changes a video signal into the firame of a light figure, and it reproduces it as an image observable 
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by human being's eye. This playback image results in an observer's 14 naked eye via the 1st polygon 
mirror 81, the 2nd polygon mirror 82, a lens 11, the 1st reflecting mirror 10, and the 2nd reflecting 
mirror 13. 

[0025] As for the polygon mirror 81, rotation is controlled by polygon mirror roll control equipment 
91. As for the polygon mirror 82, rotation is controlled by polygon mirror roll control equipment 92. 
Although the two above-mentioned polygon mirrors are rotated synchronizing with the depth 
information currently recorded on said image processing recording device 5 with image information, 
the roU control is performed by each polygon mirror roll control equipments 91 and 92. 
[0026] Actuation of these polygon mirrors can be tsrpically explained, as shown in drawing 2 . The 
2nd polygon mirror 82 is 821-82n of two or more reflectors where the angles of incUnation of a 
representation radius and a reflector difier as shown in the plan of drawing 2 (a) first. It is 
constituted and the optical path length who results in an observer's eye through the lens 11 and 
reflecting mirrors 10 and 13 in the optical-path process after this polygon mirror 82 is changed. 
Moreover, although the 1st polygon mirror 81 of the representation radius of each reflector which 
constitutes a reflecting mirror is equal as shown in drawing 2 (b), the include angle of each reflector 
is set up corresponding to each include angle of the reflector of the polygon mirror 82. In order to 
make it not change the optical axis 16 after the optical image formed in said graphic display device 
7 is reflected by the 2nd polygon mirror 82 &om which the representation radius of each 
above-mentioned reflector differs, until this results in an observer's eye, the include angles of each 
reflector of the polygon mirror 81 differ respectively corresponding to the include angle of the 
reflector of the polygon mirror 82. The roU control of the polygon mirrors 81 and 82 is carried out so 
that the reflector used as a pair may counter correctly on an optical path, for example, so that a 
rotational frequency and a rotation phase may synchronize by the control loop of the PLL type of 
circuit which is not illustrated. Synchronizing with a setup of the optical path length according to 
the depth information by both the polygon mirror, projection of the image accompanied by this 
depth information is carried out from a graphic display device. Usually, the polygon mirrors 81 and 
82 are set as the same number of reflectors, the reflectors to which both the polygon mirror 
corresponds are arranged in the same sequence as a hand of cut, and they rotate them with the 
same rotational speed synchronizing with supply of depth information. However, various 
appUcation deformation is possible so that it may mention later, and it does not restrict to this 
mirror configuration, the number of mirrors, a mirror array, and use by the mirror roll control mode. 
[0027] When the image formed in the graphic display device 7 in drawing 2 is a close-range view, 
the 1st and 2nd polygon mirrors 81 and 82 are reflectors 811 centering on the centers of rotation 811 
and 821 of each mirror, respectively. And 821 When the image which is set as the phase which 
counters and is formed in this graphic display device is a distant view, it is a reflector 812 and 822. 
It is set as the phase which counters. The 1st and 2nd polygon mirrors 81 and each optical path 
between 82 are 161. And 162 Although it becomes, as shown in drawing 2 (b), the optical axis 
outputted from said graphic display device 7 and both optical axis 16 outputted from the 2nd 
polygon mirror are the same, and opticals axis differ only between the 1st and 2nd polygon mirrors. 
At this time, an optical-path-length difference serves as a function of the difference 1 of the direction 
of a path of the polygon mirror 82. 

[0028] moreover, the zoom value and focus of said lens 11 ** it is performed by the lens control 
unit 12 like based on the depth information recorded on the image processing recording device 6. 
That is, the optical path length between said graphic display devices 7 and observers 14 can be 
fluctuated by installing polygon mirrors, such as this, or both or either in the middle of an optical 
path (distance modulation). When using a lens and a polygon mirror together especially, it is 
possible to fluctuate this optical path length more efficiently. 
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[0029] Thus, when the image read from the image processing recording device 6 has "near" depth 
information, the above-mentioned roll control equipments 91 and 92 control both the polygon 
mirrors 81 and 82 to set up this optical path length for a long time in the case of "far" information, 
the lens control unit 12 controls a lens 11, and a display image spreads the formed optical path so 
that the above-mentioned optical path length may be set up short. Therefore, according to depth 
information, the distance to an observer fluctuates the image formed in a graphic display device 7 
by image read-out equipment 6 from said image processing recording device 5. Since it is carried out 
so that the display process of this image may be completed in the time amount which the 
after-image phenomenon of human being's vision maintains, an observer can feel observation of the 
image which has breadth in the depth direction as a result, i.e., a stereoscopic model. 
[0030] The example which arranged in order that from which the Miller representation radius per 
round differs as an example of a configuration of the 2nd polygon mirror 82 is shown in drawing 2 
(a). This is an 8th page polygon and the central angle of each mirror is set up equally. 
[0031] By the way, since the field angle when photoing the image which exists in the distance is 
small compared with the thing of a close-range view, when a distant view image is projected, it is 
satisfactory even if it is Miller with a short representation radius, i.e., small Miller of a screen. 
Moreover, although the example which all the Miller representation radii per round differ, and 
constituted the reflector firom an example of illustration was shown, according to rotational speed or 
the controlling method, the time amount which sets the number of repeats of the mirror pattern per 
round as multiple times, and an optical-path-length setup takes can be shortened. Moreover, the 
optical path length may be fluctuated still more effectively as a spherical-mirror configuration, 
without using a plane mirror. Of course, it is not what also restricted the number of reflectors to the 
8th page. 

[0032] the 1st polygon mirror from which Miller's angle of inclination differs -- also setting --**-- 
like, the count of a pattern repeat per round is suitably set up so that the specification of a 
component may be suited. 

[0033] Moreover, a rolling mechanism from which the Miller device of a direct-acting mold which 
Miller moves to the cross direction of an optical path according to the above-mentioned depth 
information, and the angle of inclination of the reflecting mirror of one sheet change may be used 
instead of using a polygon mirror. 

[0034] Various methods can be considered to the reclaiming process of the image information by the 
above-mentioned image read-out equipment 6. For example, when rotation of the above-mentioned 
polygon mirror and the drive of the above-mentioned lens are comparatively slow, the approach of 
indicating the one every screen of the screens corresponding to the above-mentioned depth 
information by sequential is suitable. On the contrary, when rotation of polygon mirrors, such as 
this, and the drive of a lens are comparatively quick, the approach of completing playback of the full 
screen which spreads in the depth direction is suitable by reading a part of each screen of the depth 
direction every, and repeating this several times. An observer seems not to cause trouble to 
reception of impression of 3-dimensional scenography, since any approach is controlled to complete 
in the after-image persistence time of human being's vision like ****. 

[0035] Drawing 3 shows the 2nd example of the stereoscopic-television equipment concerning this 
invention. This example mainly shows other examples of a configuration about a photography part, 
it sets to this drawing, and the reflected light from a photographic subject 1 is 151-15n of 
transflective mirrors. 21"2n of two or more photography means, such as a television camera which 
goes and is prepared respectively corresponding to each reflecting mirror A photograph is taken. 
21-2n of these photography means **** - 31-3n of lenses with which focal distances differ, 
respectively It is equipped and two or more images which focused in a different location in the depth 
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direction of the above-mentioned photographic subject 1 are photoed by coincidence. Each image is 
inputted into image recording device 5a as image information, and is recorded on it. At this time, 
each image frame is recorded in the format accompanied by the focal distance information on the 
above-mentioned lens, i.e., the depth information on a photographic subject. 

[0036] The process of the back until it shows an observer a stereoscopic model from the read-out 
method of the information from the above-mentioned image recording device 51 is the same as the 
example shown in drawing 1 . 

[0037] In order that one photography means may photo only the image of a certain depth location 
with such a configuration, the drive and the focus equipment 4 of a lens 3 with which the 
photography means 2 shown in the 1st example is equipped become unnecessary. Thus, since the 
drives which move in comparison at high speed are reducible, the burden on system-wide control 
can be reduced. Furthermore, since the burden of a photography means by which two or more 
images must be acquired during migration of the focus of a lens 3 for a short time is also shared 
with two or more photography means, the refresh rate of an image sensor is available considering 
the television camera which is not so quick as a photography means. 

[0038] The 151-15n of the above-mentioned transflective mirrors Light transmittance differs 
respectively and may be set up, and if it is especially in the mirror of the last stage, a total reflection 
mirror is available. Furthermore, the thing in which light control, such as liquid crystal and a 
mechanical shutter, is possible as a mirror material is used, or it uses for the lens in which this 
material was attached by the photography means, and a photography means to show the image of a 
certain depth direction is changed serially, and you may enable it to select it. 

[0039] In addition, since the optical path lengths from a photographic subject 1 to [ this example ] 
each photography means differ, respectively, the change in a feeling of depth can be further aimed 
at using this optical path difference. 2n of for example, photography means If the focus of the lens of 
each photography means is set up so that a distant view may be photoed as it goes, a feeling of 
depth is emphasized, and when reverse, it will decrease. If a lens system is inserted in the middle of 
the illustrated optical path, it is possible to heighten effectiveness, such as this, more. Drawing 4 
shows the 3rd example of the stereoscopic-television equipment concerning this invention. This 
example mainly shows other examples of a configuration about a graphic display device 7. A process 
until it results in the above-mentioned image recording device can adopt the method shown in the 
1st example or 2nd example. 

[0040] Setting to this example, the images from image read-out equipment 6a are two or more 
graphic display devices 71-7n. The thing corresponding to the depth information on this image is 
supplied inside. After reflecting these images by the 1st polygon mirror 81 which consists of 
reflectors of a mutually different angle of inclination by which a roll control is carried out 
synchronizing with depth information and reflecting by the 2nd polygon mirror which consists of 
reflectors of a mutually different representation radius, it results in an observer's eye through the 
lens 11 and Mfller who stated in the example shown in drawing 1 , and the process of 10 and 11. 
drawing 4 •- setting 811-81n of the 1st and 2nd polygon mirror And 821-82n 71-7n of graphic 
display devices from - the phase condition of both the polygon mirror at the time of reflecting the 
image by which projection is carried out is shown. The inclination of the Miller group which 
constitutes a polygon mirror is set up so that the optical axis of each image outputted from the 2nd 
polygon mirror 82 may serve as abbreviation identitas, at the same time the optical path length to 
whom the image reflected with each reflecting mirror of a polygon mirror results in an observer's 
eye changes. 

[0041] With such a configuration, it is one graphic display device 7x. Since what is necessary is to 
show only the image of a certain depth location, the burden of a graphic display device can be 
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reduced and the use of the graphic display means which is not so quick of the refresh rate of an 
image is attained. Also in this example, it is possible to insert a lens system in the middle of each 
optical axis, or to use the Miller equipment of a direct-acting mold or a reciprocating motion mold 
instead of a polygon mirror. 

[0042] Drawing 13 shows the 4th example. In this example, a half mirror 100, a total reflection 
mirror 101, and polygon mirror 82' are used instead of two polygon mirrors 81 and 82 in drawing 1 . 
Since the reflector of polygon mirror 82* is perpendicularly formed to an optical axis, it is easy to 
manufacture as compared with the polygon mirrors 81 and 82 which have the sloping reflector. 
[0043] Moreover, since rotation Miller can be managed with one, there is an advantage to which the 
burden in design manufacture decreases sharply. Moreover, it is also possible to combine a shutter 
style which was mentioned above in Miller 100 or 101. 

[0044] In addition, also in which example mentioned above, the number of a polygon mirror, a lens, 
and mirrors is not limited to what was illustrated, and can realize various combination with 
specifications, such as a mirror, a lens, and a shutter. By the difference in the magnitude of the 
image finally observed, a difference and observer of the specification of an image display device can 
change the number, such as an image display device, suitably. In addition, the classification of the 
real image and virtual image in the image shown to said observer's eye is determined by the 
specification of the optical system used at this time. 

[0045] Moreover, although it is unrelated to the quality of 3-dimensional scenography, discernment 
of the image presentation side set up in the depth direction two or more sheets can be made easy by 
giving curvature to the image presentation side of a graphic display device. This is because 
variation of the binocular parallax at the time of tracing each image side by the eye can be enlarged 
compared with the case of a flat side. 

[0046] Moreover, it is also possible to put in the reflecting mirror which vibrates in the depth 
direction stated in the part of the conventional example in the middle of an optical path. In this case, 
as compared with the conventional example, these equipments can be installed near the light 
source, and the peripheral device installed as distorsion of projected image or an oscillating driving 
source can be sharply reduced compared with the former. 
[0047] 

[Effect of the Invention] Since image formation of the image which is changed in the optical path 
length who adopts the equipment which made roll controls, such as a polygon mirror, the subject in 
the stereoscopic-television equipment of this invention, and results in an observer's eye, and has the 
breadth of the depth direction is carried out as explained above, it is not necessary to make an 
observer equip with equipments, such as polarization glasses, in any way. The system which was 
excellent in precision, endurance, and dependability compared with the method which carries out 
high-speed vibration of direct-acting control or the reflecting mirror can be offered. A polygon mirror 
can be installed near the image source, since a reflector is also soUd and does not deform, distortion 
of the image which had become a problem by the method which carries out high-speed vibration of 
the reflecting mirror of the conventional method, a limit of a screen size, or installation of the 
large-sized peripheral device for a drive can be avoided, and noise levels, such as an oscillating 
sound, are reduced sharply. And large-sized 3-dimensional scenography is easily realizable. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The explanatory view showing the 1st example of the stereoscopic tele vision equipment 
concerning this invention. 



10 



[Drawing 2] For drawing 2 (a), the plan and drawing 2 (b) which show the example of the polygon 
mirror used for the 1st example are the explanatory view showing the optical path length's 
fluctuation accompanying rotation of a polygon mirror. 

[Drawing 3l The explanatory view showing the 2nd example which is other record approaches of 
3'dimensional scenography. 

[Drawing 4] The explanatory view showing the 3rd example. 
[Drawing 5] The explanatory view showing the conventional example. 
[Drawing 6] The explanatory view showing the conventional example. 
[Drawing 7l The explanatory view showing the conventional example. 
[Drawing 8] The explanatory view showing the conventional example. 
[Drawing 9] The explanatory view showing the conventional example. 
[Drawing 10] The explanatory view showing the conventional example. 
[Drawing 11] The explanatory view showing the conventional example. 
[Drawing 12] The explanatory view showing the conventional example. 
[Drawing 13] The explanatory view showing the 4th example. 
[Description of Notations] 

1 Photographic Subject 

2 21-2n Photography means 

3 31-3n Lens 

4 Focal Distance Adjusting Device 

5 5a Image recording device 

6 6a Image read-out equipment 

7 71-7n Graphic display device 

10 13 Reflecting mirror 

11 Lens 

12 Lens Control Unit 
14 Observer's Eye 

151 -15N Transflective Mirror or Total Reflection Mirror 

161 162- 16N Optical Path 

81 82 Polygon mirror 

811 8 12-8 IN Phase of 1st Polygon Mirror 

821 822-82N Phase of 2nd Polygon Mirror 

811,821 The center of rotation of a polygon mirror 

91 92 RoU control equipment 

* NOTICES * 

JPO and NCI PI are not responsible for any damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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